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ABSTRACT
Objective: The objective ofthis study was to investigate the correlation ofendometrial culture results
with the clinical diagnosis of acute pelvic inflammatory disease (PID).
Methods:A total of 130 patients admitted with the clinical diagnosis of acute PID were prospec-
tively enrolled in this study. Endometrial cultures by transcervical aspirate currette were obtained
from all patients.
Results: Of 130 patients, 114 were discharged with a clinical diagnosis of PID. Of these 114
patients, 112 had positive endometrial cultures for pathogenic organisms. The correlation between
endometrial culture results and the clinical diagnosis of acute PID was 98.2%. When patients with
only mycoplasmas in the endometrial cavity were excluded, the correlation between endometrial
culture results and the clinical diagnosis of acute PID was 93.8%.
Conclusion: These data demonstrate the exceedingly high degree of correlation between endome-
trial culture results and the clinical diagnosis of acute PID. Therefore, endometrial cultures may
serve as a useful adjunct in the evaluation of patients with a clinical diagnosis of acute PID.
(C) 1995 Wiley-Liss, Inc.
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cute pelvic inflammatory disease (PID) is due
to an ascending spread of microorganisms from
the vagina to the endometrium, fallopian tubes,
and other pelvic organs. The polymicrobial etiol-
ogy of acute PID is well established, while the
optimal site for culture of the microorganisms in-
volved in this process continues to be controver-
sial.
2 The recommended sites for culture are the
fallopian tubes by laparoscopy and the cul-de-sac by
culdocentesis. The endometrial cavity, as an inter-
mediate organ in the development of acute PID
would seem an ideal site to study microorganisms
involved in the disease process. However, data on
its correlation with clinical PID are lacking. There-
fore, this study was undertaken to investigate the
utility of endometrial cultures in the evaluation of
women presenting with a presumptive diagnosis of
acute PID.
SUBJECTS
A total of 130 consecutive patients admitted to Tem-
ple University Hospital with a clinical diagnosis of
acute PID were enrolled in this study. The diagno-
sis of acute PID was based on the presence of ab-
dominal pain and tenderness, uterine tenderness,
cervical motion tenderness, and adnexal tenderness.
An additional requirement was an elevated temper-
ature, an elevated sedimentation rate (>20 mm/h),
the presence of a purulent vaginal discharge, or an
elevated C-reactive protein (>0.0625 mg/dl).
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At the time of the patient’s admission, the cervix
was wiped with a sterile swab and endocervical
cultures were obtained for Chlamydia trachomatis
and Neisseria gonorrhoeae. Endometrial samples
were taken using the transcervical aspirate curette
(Pipelle(R)) under asceptic conditions and processed
for C. trachomatis and N. gonorrhoeae. In addition,
endometrial cultures were obtained for Mycoplasma
homin#, Ureaplasma urealyticum, facultative aer-
obes, and anaerobes. For facultative aerobes, a port-
a-cul medium was inoculated onto sheep blood agar
plates, MacConkey agar plates, chocolate agar
plates, Martin-Lewis agar plates, and V-agar plates.
For anaerobes, the port-a-cul medium was inocu-
lated onto CDC anaerobe blood agar, CDC anaer-
obe laked blood agar with kanamycin and vanco-
mycin (BBL, Cockeysville, MD), and prereduced
PRAS brain heart infusion broth (Adams Scien-
tific, West Warwick, RI). The cultures for myco-
plasmas were put into Shepard’s 10B broth and
transferred to the reference laboratory at -70C on
dry ice. The broth was inoculated at 37C under
atmospheric conditons. The growth of mycoplas-
mas was suggested by an alkaline shift due to urease
activity by U. urealyticum or arginine hydrolysis by
M. hominis. The broth cultures were incubated for
5 days before they were deemed positive or nega-
tive. For morphologic identification, the positive
broth cultures were inoculated on A-8 agar plates
just as the pH indicator began to turn. The A-8
agar plates were incubated under 5% carbon diox-
ide. M. hominis colonies were identified by their
typical "fried egg" appearance and U. urealyticum
by black colonies.
RESULTS
A total of 130 patients were enrolled in the study.
Their ages ranged from 17 to 38 years, with a mean
(+SD) of 23.6 (--- 4.6) years. The gravidity and
parity were 2.2 +-- 1.9 and 1.6 + 1.2, respectively.
Seventy-nine percent were black, 11% were white,
and 10% were Hispanic. In 16 of the 130 patients,
the diagnosis was changed after admission, and these
16 were excluded from the study (appendicitis in 2,
ruptured ovarian cyst in 3, ovarian torsion in 1,
lower urinary tract infection in 10). Of the remain-
ing 114 patients, 12 had positive cultures for
pathogenic organisms. M. hominis was the most
common organism isolated from the endometrial
cavity (71%). U. urealyticum was isolated from 44
patients (38.6%). Of 81 patients with mycoplasmas
in their endometrial cavity, 76 grew other organ-
isms as well. The correlation between positive en-
dometrial cultures and the clinical diagnosis ofacute
PID was 98.2%. Considering mycoplasmas to be
nonpathogenic and excluding them, we found the
correlation between positive endometrial cultures
and the clinical diagnosis of PID in the remaining
107 patients to be 93.8%. Sixty-two patients had
positive cervical cultures for N. gonorrhoeae. Of
these 62 patients, 54 also had positive endometrial
cultures. The correlation between cervical and en-
dometrial cultures for N. gonorrhoeae was 87%.
The correlation for C. trachomatis was 89%. The
results for the other organisms are presented in
Table 1.
Of the 16 patients excluded from this study, the
cultures of" 10 patients grew Mycoplasma species
from the endometrial cavity and the cultures of the
remaining 6 patients showed no growth.
DISCUSSION
Acute PID is polymicrobial in origin. In all the
published reports, the incidence of positive cultures
at various sites in the upper genital tract varies
considerably in patients with acute PID. The posi-
tive cultures for N. gonorrhoeae have been reported
to be between 39% and 94%,
3 while those for C.
trachomatis have been between 5%2 and 47%.4 The
endocervix cannot be used for obtaining other aer-
obic and aneaerobic cultures since most ot these
microorganisms may be found in the normal vagi-
nal flora. The suggested alternate sites are the fallo-
pian tube exudate and the culdocentesis aspirate.
The isolation of microorganisms from the upper
genital tract (culdocentesis aspirate and fallopian
tube exudate) has been considerably lower and has
not always shown a good correlation with the clini-
cal diagnosis. The incidence of positive cultures
from the upper genital tract exudate has varied
from 64%
5 to 90%.
6 Nevertheless, these 2 proce-
dures continue to be recommended for diagnostic
confirmation and microbiologic evaluation of acute
PID. The lower incidence of positive cultures from
fallopian tube exudate or culdocentesis aspirate may
result from the difficulty in culturing certain or-
ganisms from pus. Or, these organisms may attach
to and invade the epithelial cells and tend not to be
present in the exudate at all.
It is well established that acute PID is an ascend-
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TABLE I. Results of endometrial cultures
Endometrial cultures
(q 4)
Organisms No. of positive % Postive
Cervical cultures Cervical/endometrial
No. of positive % Positive correlation (%)
Neiserria gonorrhoeae 54 47.4
Chlamydia trachomatis 16 14
Nongonococcal/nonchlamydial
organisms
Aerobes
Escherichia coli 18 13.2
Streptococcus
Group B 12 10.5
Group D 14 12.3
Streptococcus spp. 17 15
Staphylococcus spp. 10 8.8
Actinomyces spp. 0.9
Enterobacter spp. 3 2.7
Pseudomonas spp. 0.9
Anaerobes
Peptostreptococcus spp. 5 4.4
Fusobacterium spp. 0.9
Gardnerella vaginalis 4 3.5
Bacteroides spp. 34 29.8
Mycoplasma hominis 81 7 I.
Ureaplasma urealyticum 44 38.6
62 54.4 87
18 15.8 89
ing infection and that the endometrial cavity is an
intermediate organ in the development of the dis-
ease process. Therefore, sampling the endometrial
cavity would seem logical since it is easily accessible
with the transcervical aspirate curette and the en-
dometrial tissue itselfcan be readily obtained. Sweet
et al.
2 reported that the endometrial cavity more
closely resembles the fallopian tube exudate than
the aspirate from culdocentesis. However, obtain-
ing exudate from the fallopian tubes is more diffi-
cult as it requires the invasive procedure of laparo-
scopic examination. Culdocentesis, on the other
hand, can be painful and may be associated with the
inadvertent rupture of a tubo-ovarian abscess.
In our series, the incidence of" positive endome-
trial cultures in patients discharged with a diagnosis
of acute PID was 98.2%. There were only 2 pa-
tients in our study whose endometrial cultures were
completely negative. It should be noted that the
role of some microorganisms such as Mycoplasma
species in the pathogenesis of acute PID is contro-
versial and mycoplasmas may not play a pathogenic
role in PID, as 10 of the patients excluded from
our study were noted to be positive for these micro-
organisms. In the patients not excluded, 5 patients
had only mycoplasmas in their endometrial cul-
tures. The significance of this finding remains un-
clear.
No control group was available in this study for
direct comparison. Although some early studiesv
have reported the endometrium to be a generally
sterile environment in asymptomatic patients, more
recent investigations have reported the presence of
bacteria in patients with no signs or symptoms of
current or previous pelvic infection. However, the
majority of bacteria isolated in these studies are not
routinely seen in patients with acute PID. Staphylo-
coccus and Peptostreptococcus species are the most
commonly isolated bacteria in these reports. Since
Staphylococcus and Peptostreptococcus species were
not the most commonly isolated organisms in our
study, we believe that the positive cultures in this
report truly reflect endometrial sampling and the
microorganisms involved in acute PID.
Examining the microbiological milieu of the en-
dometrium poses some clinical difficulty in that
transcervical instrumentation may cause contami-
nation,
9 which could not be totally excluded as a
possibility in this study. All attempts were made to
minimize contact with the cervix, and the cervix
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was cleansed with Betadine solution before attempt-
ing endometrial sampling.
As endometrial sampling is easy and accurate,
endometrial cultures should be considered an ad-
junct in the evaluation of patients with a clinical
diagnosis of acute pelvic infection.
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